Background: Several studies analyze how surgical delay affects patients with hip fracture. The aim of this study was to identify the causes of surgical delay and demographic characteristics in patients with hip fracture who had delays longer than 24 hours from admission to hospital. Methods: Quantitative retrospective register study of 484 patients was consecutively included during the period November 1, 2010 and October 31, 2011 in the University Hospital in Lund (Sweden). Results: A frequency of 29.4% had a surgical delay longer than 24 hours. The main reasons for delays to surgery were lack of theatre facilities (54%), medical unstable patient (16%) and anticoagulant treatment (10%). Of all patients, 69% (n = 332) were women and 31% (n = 151) were men. The mean age for women were 83.6 (CI 83 -85) vs. 79 (CI 77 -81) for men, respectively. The most common type of hip fracture was displaced cervical hip fracture (39%, n = 188) with a majority of fractures in male patients. In total, women suffered hip fractures to a greater extent than men (69% vs. 31%, p = 0.016), but no relationship was found with respect to the fracture type and age (p = 0.358). Conclusion: The main result demonstrated that delays longer than 24 hours were due to lack of theatre facilities. Further researches have to be done in order to investigate whether lack of theatre facilities depends on improper operation planning and/or on lack of medical staff.
Introduction
Hip fracture is one of the conditions that have become a major problem with significant post-fracture disability, reduced quality of life as well as increasing mortality [1] . The number and the proportion of older persons are growing in practically all countries [2] . With the increasing proportion of elderly in the worldwide population, the number of cases of hip fracture will inevitably rise [3, 4] . It is estimated that the annual number of hip fractures worldwide will rise from 1.7 million in 1990 to around 6.3 million by 2050. Each year in Sweden (with around 9 million inhabitants), approximately 18,000 patients are hospitalized and operated due to hip fractures [5, 6] .
Despite a growing awareness of the impact on quality of life and on outcome after hip fracture, the surgical delay is still an abundant problem among hip fracture patients [7] [8] [9] [10] [11] . Several studies have shown that delayed surgery in patients with hip fracture prolongs hospitalization and increases morbidity, the number of complications, physical and psychological suffering and mortality [10, 12, 13] . However, some recently published studies have suggested that there is a correlation between early surgery and decrease in postoperative complications. Patients with hip fracture who were operated within 24 hours from admission have fewer complications and lowered mortality risk than those patients who had to wait longer for surgery [3, 8, 9, 14, 15] . Regardless of this knowledge, some studies indicate that a significant number of patients suffer according surgical delay and some studies point out improper operation planning and/or staff unavailability at the surgical department [11, 16] . To our knowledge, there are no published trials with the aim of explicitly identifying the causes of surgical delay in patients with hip fracture.
Material and Methods
The study was approved by the Ethics Committee of the Medical Faculty of the Lund University (VEN 128-11) and has been performed in accordance with the declaration of Helsinki. Study sample includes entirely 484 patients undergoing surgery for hip fracture during the period November 1, 2010 and October 31, 2011 at Skåne's University Hospital in Lund (Sweden). Both patients who underwent surgery within 24 hours and patients with surgical delays longer than 24 hours were included. The reason for this was to exactly identify the proportion of individuals who underwent surgery later than 24 hours after admission and to precisely describe the whole group of hip fracture patients during the study period. One patient was excluded from the study and the reason was that the patient passed away before surgery was possible.
All data for the study were collected from the Swedish National Hip Register, RIKSHÖFT. The main purpose of the registry is to ensure continuous quality and to create a high quality of care for hip fracture patients across the country [13] . The registry consists of several forms which are used to collect data about the patient, the treatment, the functional outcome and the rehabilitation outcome. For this study we created a new document with variables from these forms which were considered relevant to the purpose of the study. These variables were: age, gender, fracture type, date of arrival, time of arrival, start time for surgery, surgery within 24 hour and reason for delay. In order to identify if there was any connection between the number of delays and day of arrival we converted the category date of arrival to day of the week of arrival. Afterwards and to determine whether the number of delays was affected by the time of arrival, we divided the day into 4 intervals: 7:00 to 12:00, 12:01 to 17:00, 17:01 to 9:00 p.m. and 9:01 p.m. to 6:59, respectively. The register was checked by authorized personnel and a further regular check of the collected data was carried out in order to ensure the reliability of the study: the data of every twentieth patient was compared to the original from the Swedish National Hip Register.
Statistics
Data were analyzed using the Statistical Package for Social Sciences (SPSS 14.0). Results are presented using descriptive statistics according to numbers of patients (n), mean/median, standard deviation (SD) and proportions where appropriate.
A comparative analysis was performed to identify statistical differences between fracture type and gender, fracture type and age, number of delays and day of the week of arrival, delays and time of arrival, delays and age, and between delays and gender. Normal distribution was determined by Kolmogorov-Smirnov test. Comparison analyses were carried out with confidence interval (CI) for age, Chi-Square test was used for nominal data and for differences of proportions, and Fisher's exact test was used when variables were less than 5. Ratio data was analyzed with Student's t-test. A statistically significant difference was regarded as p < 0.05.
Results

Demographics
The study group enrolled in the study consisted of 483 hip fracture patients, 69% (n = 332) were female and 31% (n = 151) were men. Age ranged between 22 and 98 years in men and between 45 and 102 years in women. Mean age for men was 79 (CI 77 -81) and 83.6 (CI 83 -85) for women, respectively. The most common type of hip fracture was the displaced cervical hip fracture (39%, n = 188) with a clear majority of fractures in male patients. Overall, women suffer hip fractures to a greater extent than men (69% vs. 31%, p = 0.016) ( Table 1) . However, no statistically significant relationship was found with respect to the fracture type and age (p = 0.358).
Surgical Delay and Effect of Age and Gender
A number 29.4% (n = 142) patients had to wait over 24 hours before surgery with no significant difference between the "24-hour target" and gender (p = 0.516). The patients who were operated in within 24 hours from admission were significant older (p = 0.022) ( Table 2 ).
Causes of Surgical Delay
The most common reason for surgical delay was "lack of theatre facilities" (54%, n = 76) followed by "medically unstable patient" (16%, n = 22) and "patient on anticoagulant therapy" (10%, n = 14) ( Table 3) .
Surgical Delay and Effect of Time of Day and Day of the Week of Admission
When day of the week of admission was surveyed the largest number of patients arrived at the hospital on Thursday and a minimum number of patients on Sundays with no statistical differences between the number of delays to surgery and the day of the week (p = 0.248, Table 4 ). Depict Time of day of admission showed that the majority of patients arrived at the hospital between 12:01 and 17:00 (Table 5) , with no differences between the time points (p = 0.345). The largest proportion of patients had to wait between 24 and 48 hours for surgery ( Table 6 ). The mean waiting time for patients with delayed surgery was 40 ± 29 hours with a mean median value of 30 hours. Difference between "24-hour goal" according to age: p = 0.022, T-test. 
Discussion
The purpose of this study was to identify the cause of the delay to surgery in patients with hip fracture in Skåne, southern Sweden. The variables analyzed were considered important for the development and assurance of care for this patient population. In summary, the results showed that the main reason for surgical delay was lack of theatre facilities (54%) and Medical unstable patient (16%). According lack of theatre facilities we could not find information why the absence occurred. A probable reason could be improper operation planning or staff unavailability in the surgical department, since these are known issues [11] . Similar results emerged in an Aus-tralian study by Hamish et al. [16] where 58% of the delays were due to lack of theater facilities and 33% due to medical unstable patient. Hommel et al. [9] describes comparable findings in Sweden. In present study, there was a significant difference in age between men and women (men 79 vs. women 84). The fact that women suffer more frequently than men of hip fractures and that affected women are older than men agrees well with the national register [17] and with other studies [3, 15, 18] . Several published studies on this topic show similar distribution of gender [3, 9, 15, 18] . The overwhelming proportion of women who are usually seen in the majority of the studies can be explained by two reasons: the fact that women have a higher life expectancy and that women have an increased tendency to osteoporosis [2] . Most of the studies in which the topic hip fracture is surveyed exclude patients over 60 -65 years. In our study, no patients were excluded because of age.
According to the National Board of Health and Welfare guidelines for the care and treatment of patients with hip fractures the most common fracture type is the displaced cervical fracture [19] . Our analysis showed similar results. However, we found that women suffered more than men of this particular fracture (59.5% vs. 40.5%) as women were more disposed to hip fractures. This fact is confirmed by RIKSHÖFT annual reports. When the reports for the past six years were analyzed [17, [20] [21] [22] [23] [24] , it demonstrated that the fracture types followed the same pattern as in our study and that the distribution for fracture type was similar for both sexes. This outcome is confirmed by Gjersten et al. [4] , in their study 72% of the participants were women and 38.1% of all fractures were classified as displaced cervical fractures. In terms of frequency distributions of gender, age and fracture type, our study is comparable with other studies concerning the subject.
Regarding the relationship between late surgery (not within 24-hour) and gender we found no significant difference. This is in contrast with Novack et al. [3] study in which the proportion of males not operated was higher than that of female patients (21.8% vs. 16.1%, respectively). Additionally, they found no differences according to age whether our analysis revealed a significant correlation between to "surgery within 24 hours". Patients who met the "24-hour target" after arrival to the hospital were older than the group of patients with delayed surgery.
Regarding the fulfillment of the "24-hour target", our result showed that surgery was started within 24 hours in 70.6% of the cases. This figure corresponds well with the figures of the regions Center for Operational Planning and Analysis [25] . However, international surgical delays are often defined in different ways and make it more difficult to compare and evaluate our results. In the study by Novack et al. [3] the authors reported only the number of patients who underwent surgery within 48 hours from arrival to the hospital.Of the included 4633 patients, there were 17.6% who did not undergo surgery and 29.1% who underwent surgery within 48 hours. These proportions corresponds to a Spanish study by Librero et al. [15] that demonstrated an amounts of 24.7% of patients were receiving surgery within the first days after arrival to the hospital.
The OECD health report analyzed how health care quality indicators have been between 1999 and 2004 in OECD countries [26] . When time to surgery in hip fracture patients was surveyed this issue demonstrated significant differences between countries. [3] demonstrated that there was no difference in surgical delay depending on which day of the week the patients arrived at the hospital. According to our result the largest proportion of patients who had delayed surgery waited between 24 and 48 hours before surgery. These findings agree well to the results of other studies [15, 27] .
We believe that there is some strength with present study. Before the start of the study and with regard to the study purpose, appropriate data collections were discussed with coordinator of the Swedish National Hip Registry. We enrolled all patients from one year in an effort to minimize the risk of bias that could influence of differences in staffing, due to decreased production during summer and national holidays. We also believe that the study is based on a sufficiently large sample where the drop out is minimal and therefore we consider the results reliable.
Even if there have been significant improvements to streamline the management of hip fracture patients, the hospital of Lund has not been able to meet Region Skåne's goal (surgery within 24 hours from admission into hospital for at least 80% of all patients with hip fracture) during the period, though only 70.6% of the patients had surgery within the first day. If the main reason for the result was due to improper planning at the surgical department or due to understaffing had to be investigated. Although it has been difficult to find studies within the subject (e.g. cause of delay to surgery), we believe that our study could contribute to future actions and measurements, in order to further optimize the health care program for these patients and a prospective study might be useful in order to better identify the causes of the surgical delay.
Conclusion
The causes of delay to surgery within 24 hours occurred in 29.4% of all patients with hip fracture. The main reasons for delays were lack of theatre facilities (54%), medical unstable patient (16%) and anticoagulant treatment (10%). The most common type of hip fracture was displaced cervical hip fracture (39%) with a majority of fractures in male patients.
